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Specifications 



1. Title of Invention: 

Eraser composition 

2. Claims: 

(1) An eraser composition which comprises at least a polyolefin thermoplastic 
elastomer, a polystyrene thermoplastic elastomer, and a filler. 

(2) An eraser composition in accordance with Claim (1), characterized in that it 
contains at least a styrene-ethylene butylene 2-block copolymer as the 
aforementioned polystyrene thermoplastic elastomer. 

3. Detailed Explanation of Invention: 

Industrial Field of Application 

This invention concerns an eraser composition; more specifically, it 
concerns an eraser composition with excellent erasability and high strength. 




Prior Art and Its Problems 

Ordinarily, erasers usually have a block shape, but in recent years, as is 
known, erasers with thin, flat shapes or narrow cylindrical shapes have been 
made in order to make it possible to erase very small spots easily and reliably, or 
to improve portability. However, when erasers are made in such shapes, the 
polyvinyl chloride erasers which are generally used at present, which are made 
by heating and molding a plastisol consisting of a mixture of polyvinyl chloride 
with a plasticizer and a filler, are soft, so that when one tries to perform an 
erasure the eraser bends or breaks. In order to solve this problem, erasers which 
are enclosed in special cases in order to hold the eraser tip in a fixed fashion are 
known (Japan Patent Bulletin No. 56-45799). However, when the erasers are 
strengthened by using such cases, not only does the manufacturing of the case 
become complex, but the case itself becomes thick and the advantage of 
increasing the portability of the eraser is lost. 

Another solution which has been tried is hardening the eraser itself. At 
present, erasers are divided into 3 main types: (1) the aforementioned polyvinyl 
chloride erasers, which are made by heating and molding a plastisol consisting of 
a mixture of polyvinyl chloride with a plasticizer and a filler; (2) natural rubber 
erasers, consisting primarily of natural rubber, mixed with a factice and a filler 
and vulcanized; and (3) elastomer-synthetic rubber erasers, in which a 
thermoplastic elastomer or synthetic rubber is mixed with a factice, a filler, and, 
if necessary, a plasticizer and then heated and molded without vulcanizing 
(these are between the polyvinyl chloride and the natural rubber types). Among 
these types of rubbers, the polyvinyl chloride ones have already been mentioned; 
they are too soft and are unsuitable for thin, flat erasers or narrow cylindrical 
erasers. The natural rubber erasers are hard and strong enough to resist bending 
and breaking, but they are affected by sunlight and temperatures; the 
vulcanization reaction readily proceeds, and they become hard and brittle. In 
addition, the erasing grounds are lost, and the erasability is greatly reduced. 
Therefore, in recent years polyvinyl chloride erasers have become the type which 



3 




is most often used. Elastomer-synthetic rubber erasers, on the other hand, have 
been given some consideration as an eraser material which could solve the 
problem of transferability, that is, the dissolution of the coating materials of the 
pencils, etc., by the phthalic esters of the plasticizers used in the polyvinyl 
chloride erasers, and which does not require the use of these phthalic ester 
plasticizers. Examples of these are a material composed of a low-crystallinity 
polyolef in thermoplastic elastomer, a f actice, a filler, and, if necessary, a 
chlorinated polyethylene (Japan Patent Bulletin No. 58-4072); a material 
composed of a polyethylene-polypropylene copolymer, an ethylene-propylene 
rubber, a white factice, glycerol or a derivative of it, and a filler; and a material 
composed of a chlorinated polyethylene, a white factice, chlorinated paraffin, 
and a filler. However, all of these materials must use a factice as a necessary 
ingredient in order to obtain the erasing function; they cannot be considered 
preferable to natural rubber erasers, which require vulcanization, and tend to 
deteriorate over time much more easily than polyvinyl chloride erasers. In 
addition, among the polystyrene thermoplastic elastomers, erasers which use 
styrene-butadiene-styrene block copolymers as substrates have been proposed, 
but ordinary styrene-butadiene-styrene block copolymers have larger butadiene 
contents than styrene contents. For erasers which do not use factices, which 
create this problem, styrene-butadiene-styrene block copolymers with butadiene 
contents of 10-40 wt % (Japan Patent Disclosure Bulletin No. 56-129200) or 
styrene-isoprene-styrene block copolymers with styrene contents of 10-20 wt % 
0apan Patent Disclosure Bulletin No. 56-127498) are used. However, neither of 
these materials has sufficient erasability or strength. 

Purpose of Invention 

Considering these facts, the inventors performed careful investigations, 
based on the idea that erasers could be obtained which would resist bending or 
breaking even if made into thin, flat shapes or narrow cylindrical shapes, and 
would not deteriorate over time, if a thermoplastic elastomer was used as the 
substrate of the composition and a factice was not used in it. As a result, they 
perfected this invention. 
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Means of Solving the Problems 

That is, this invention concerns an eraser composition which comprises at 
least a polyolefin thermoplastic elastomer, a polystyrene thermoplastic 
elastomer, and a filler. 

This invention will be explained in detail below. 

Thermoplastic elastomers are polymer materials which show the properties 
of vulcanized rubber at normal temperatures, but are plasticized at high 
temperatures and can be molded by ordinary plastic processing machines. Their 
molecules contain elastic rubber ingredients (soft segments) and molecule- 
binding ingredients (hard segments) which prevent plastic deformation. 
Thermoplastic elastomers are divided into the main categories of styrene, olefin, 
ester, urethane, and other. Among these categories, ester and ure thane 
thermoplastic elastomers are too hard and produce almost no erasing grounds; 
therefore, they are unsuitable as eraser materials. 

Polystyrene thermoplastic elastomers use polybutylene, polyisoprene, or 
ethylene butylene saturated by hydrogenation as the rubber ingredient. They 
may be 3-block copolymers, with a structure in which the polybutylene, 
polyisoprene, or ethylene butylene is enclosed with a polystyrene molecule- 
binding ingredient on both ends, such as styrene-butadiene-styrene block 
copolymers, styrene-isoprene-styrene block copolymers and styrene-ethylene 
butylene-styrene block copolymers, or styrene-ethylene butylene 2-block 
copolymers with a molecule-binding ingredient on 1 side of the rubber 
ingredient. 

Specific examples of the 3-block copolymer polystyrene thermoplastic 
elastomers mentioned above are styrene-butadiene-styrene block copolymers, 
such as Tafupuren A, Sorupuren T-411, T-414, T-475, Asapuren T-431 (Asahi 
Chemical Industry Co.) and Karifurekkusu TR1101, TR1102, TR1150, TR1116, 
TR1184 (Shell Chemical Co.); styrene-isoprene-styrene block copolymers, such as 
Karifurekkusu TR1107, TR1111, TR1112, TR1117 (Shell Chemical Co.); styrene- 
ethylene butylene-styrene block copolymers, such as Kureiton G1650 and G1657 
(Shell Chemical Co.); styrene-ethylene butylene-styrene block copolymer 
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compounds, such as Rabaron SE5400, SE6400, and SE8400 (Mitsubishi 
Petrochemical Co.); etc. An example of a polystyrene thermoplastic elastomer 
containing 2-block copolymers is Kureiton G1726X (Shell Chemical Co.), 
consisting of 70% styrene-ethylene butylene 2-block copolymer and 30% styrene- 
ethylene butylene-styrene 3-block copolymer. One can use the aforementioned 
polystyrene thermoplastic elastomers individually or in combinations of 2 or 
more. 

Among these polystyrene thermoplastic elastomers, 2-block copolymers 
containing at least styrene and ethylene butylene can produce erasers which 
more easily produce erasing grounds and resist bending and breaking better. 
Therefore, they are preferable. 

It is desirable for the ratio of the styrene-ethylene butylene 2-block 
copolymer to the total polystyrene thermoplastic elastomer to be 0.05-0.7:1. 

Polyolefin thermoplastic elastomers use olefin rubbers, e.g., butyl rubber 
(IIR), ethylene propylene rubber (EPM), and ethylene propylene ter-copolymer 
rubber (EPDM) as their rubber ingredients and polyolefin resins consisting 
primarily of polyethylene or polypropylene as the molecule-binding ingredient. 
The rubber ingredient partially cross-links the elastomer and the rubber and 
molecule-binding ingredients form graft bonds. Specific examples of polyolefin 
thermoplastic elastomers are Sumitomo TPE820, Sumitomo TPE1500, and 
Sumitomo TPE1700 (Sumitomo Chemical Co.); Saamoran 3620, 3700, and 3800 
(Mitsubishi Petrochemical Co.); Mirasutomaa 6030N, 7030N, 7032N, and 8030N 
(Mitsui Petrochemical Industries Co.); etc. They may be used individually or in 
combinations of 2 or more. It is desirable to use these polyolefin thermoplastic 
elastomers and polystyrene thermoplastic elastomers in ratios in the range of 
olefin type : styrene type = 1:3-3:1. If the content of the polyolefin thermoplastic 
elastomer is less than 1/4 of the whole elastomer, the amount of erasing grounds 
produced will be small, and if it is greater than 3/4, there will be a bad adhesion 
of pencils, mechanical pencils, etc., reducing the erasability. 

The fillers which are kneaded into the polyolefin thermoplastic elastomer 
and the polystyrene thermoplastic elastomer are used in order to allow the 
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erasing grounds to be produced more easily and to make the eraser itself harder; 
ordinary inorganic powdered fillers can be used, e.g., heavy calcium carbonate, 
light calcium carbonate, magnesium carbonate, kaolin, clay, silica, etc. The ratio 
of the quantity of the filler used to the total elastomer should be 0.5-4.0:1. If the 
quantity of filler used is less than 0.5:1, the effect of the filler will not be achieved, 
and if it is greater than 4.0:1, the rubbery feel of the eraser will be lost, and the 
feeling of erasing will be very poor. 

In addition, coloring agents, plasticizers, liquid polymers, liquid rubbers, 
etc/can also be used if they are suitable and necessary. 

Working Examples 

Working Example 1 

Sumitomo TPE1700 - 25.0 parts by weight 

(Sumitomo Chemical Co.) 

Sorupuren T-475 25.0 parts by weight 

(Asahi Chemical Industry Co.) 

Heavy calcium carbonate 50.0 parts by weight 

The aforementioned Sumitomo TPE1700 and Sorupuren T-475 were 
kneaded with 2 rollers heated to 120°C. After thorough kneading, the heavy 
calcium carbonate was added, a little at a time, while the kneading with the 2 
rollers was continued. When the addition of the heavy calcium carbonate was 
finished, the material was packed into a mold which was made in such a way as 
to make a sheet 3 mm thick and hot pressing was performed at 120°C for 5 
minutes. 

Working Example 2 

Saamoran 3700 35.0 parts by weight 

(Mitsubishi Petrochemical Co.) 
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Karifurekkusu TR1107 
(Shell Chemical Co.) 



15.0 parts by weight 



Kaolin 



40.0 parts by weight 



The aforementioned Saamoran 3700 and Karifurekkusu TR1107 were 
kneaded with 2 rollers heated to 120°C. After thorough kneading, the kaolin was 
added, a little at a time, while the kneading with the 2 rollers was continued. 
When the addition of the kaolin was finished, the material was packed into a 
mold which was made in such a way as to make a sheet 3 mm thick and hot 
pressing was performed at 120°C for 5 minutes. 

Working Example 3 

Mirasutomaa 7030N 15.0 parts by weight 

(Mitsubishi Petrochemical Co.) 

Raboran SE8400 35.0 parts by weight 

The aforementioned Mirasutomaa 7030N was kneaded with 2 rollers heated 
to 120°C After thorough kneading, the Raboran SE8400 was added, a little at a 
time, while the kneading with the 2 rollers was continued. When the addition of 
the Raboran SE8400 was finished, the material was packed into a mold which 
was made in such a way as to make a sheet 3 mm thick and hot pressing was 
performed at 120°C for 5 minutes. 

Working Example 4 



Sumitomo TPE1700 

(Sumitomo Chemical Co.) 



25.0 parts by weight 



Kreiton G-1650 

(Shell Chemical Co.) 



12.5 parts by weight 



Kreiton G1726X 

(Shell Chemical Co.) 



12.5 parts by weight 



150.0 parts by weight 
10.0 parts by weight 



Heavy calcium carbonate 
Liquid paraffin 

The aforementioned Sumitomo TPE1700, Kreiton G-1650, and Kreiton 
G1726X were kneaded with 2 rollers heated to 120°C. After thorough kneading, 
the heavy calcium carbonate and liquid paraffin were added, a little at a time, 
while the kneading with the 2 rollers was continued. When the addition of these 
ingredients was finished, the material was packed into a mold which was made 
in such a way as to make a sheet 3 mm thick and hot pressing was performed at 
120°C for 5 minutes. 



Working Example 5 

Mirasutomaa 7030N 

(Mitsui Petrochemical Industries Co.) 

Sorupuren T-475 

(Asahi Chemical Industry Co.) 

Kreiton G1726X 

(Shell Chemical Co.) 

Heavy calcium carbonate 

Nippushiiru LP 

(silica; Nippon Shirika Kogyo Co.) 



15.0 parts by weight 

30.0 parts by weight 

5.0 parts by weight 

100.0 parts by weight 
10.0 parts by weight 

10.0 parts by weight 



Nisseki Polybutene HV-15 

(polybutene; Nippon Petrochemical Co.) 

The aforementioned Mirasutomaa 7030N, Sorupuren T-475, and Kreiton 
G1726X were kneaded with 2 rollers heated to 120°C. After thorough kneading, 
the heavy calcium carbonate, Nippushiiru LP, and Nisseki Polybutene NV-15 
were added, a little at a time, while the kneading with the 2 rollers was 
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continued. When the addition of these ingredients was finished, the material was 
packed into a mold which was made in such a way as to make a sheet 3 mm 
thick and hot pressing was performed at 120°C for 5 minutes. 

Comparison Example 1 

Sumitomo TPE1700 50 parts by weight 

Heavy calcium carbonate 50 parts by weight 

The aforementioned Sumitomo TPE1700 was kneaded with 2 rollers heated 
to 120°C. After thorough kneading, the heavy calcium carbonate was added, a 
little at a time, while the kneading with the 2 rollers was continued. When the 
addition of the heavy calcium carbonate was finished, the material was packed 
into a mold which was made in such a way as to make a sheet 3 mm thick and 
hot pressing was performed at 120°C for 5 minutes. 

Comparison Example 2 

Sorupuren T-475 50 parts by weight 

Heavy calcium carbonate 50 parts by weight 

The aforementioned Sorupuren T-475 was kneaded with 2 rollers heated to 
120°C After thorough kneading, the heavy calcium carbonate was added, a little 
at a time, while the kneading with the 2 rollers was continued. When the 
addition of the heavy calcium carbonate was finished, the material was packed 
into a mold which was made in such a way as to make a sheet 3 mm thick and 
hot pressing was performed at 120°C for 5 minutes. 



Comparison Example 3 
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Polyvinyl chloride 30 parts by weight 

(Geon 121, Nippon Zeon Co.) 

Dioctyl phthalate (plasticizer) 35 parts by weight 

Epoxidated soy oil (stabilizer 0.6 parts by weight 

Heavy calcium carbonate 35 parts by weight 

The aforementioned ingredients were made into a paste by mixing them. 
This material was packed into a mold which was made in such a way as to make 
a sheet 3 mm thick and hot pressing was performed at 120°C for 5 minutes. 

Effects of the Invention 

When an experiment was performed in which pencil and mechanical pencil 
marks were erased by hand with 10-mm-wide pieces of the erasers obtained in' 
the aforementioned Working Examples 1-5 and Comparison Examples 1-3, 
Working Examples 1-5 showed good erasures. In particular, Working Examples 
4 and 5 showed good production of erasing grounds and good erasures, but 
Comparison Example 1 did not produce erasing grounds and dirtied the paper 
surface by spreading out the pencil marks. Furthermore, in Comparison Example 
2, erasing grounds were produced, but this eraser did not erase very well; 
complete erasure was not possible. In Comparison Example 3, the eraser was too 
soft and the experimenter could riot put any force into the erasing operation. 
When an extreme attempt was made to erase by holding the tip of the eraser, the 
eraser bent. 

Thus, as discussed above in detail, the erasers of this invention did not bend 
or break even when formed into thin, flat or narrow cylindrical shapes, and had 
completely sufficient erasabilities. 

Applicant: Pentel Co., Ltd. 



